The animals used in our experiments were cats. The secretions analyzed were obtained from isolated pouches constructed in the fundic and pyloric regions of the stomach. The animals were operated under ether anesthesia with aseptic technic. During the recovery period, they were cared for in warm, well bedded cages. The pouches were provided with external fistulae and were found to retain secretions entering them until removed by catheterization. The greater part of the material studied was obtained from an animal in which a pouch of the Heidenhain type had been established in the fundus of the stomach. Samples of juice were taken from this pouch over a period of 2 months, the animal remaining in an excellent state of nutrition and apparently suffering no discomfort.
Chemical Methods Used.
Total fixed base, Fiske (8) ; chlorides, Fiske (9) ; inorganic phosphate, Fiske and Subbarow (10) ; potassium and calcium, Tisdall and Kramer (i1) . Sodium was taken as total fixed base-(potassium plus calcium). The magnesium factor in total fixed base, which according to the measurements of Rosemarm (3) is relatively minute, was disregarded. Nitrogen was determined by the micro Kjeldahl method of Folin and Denis (12) .
The secretions obtained from the pouch during active digestion of food in the stomach were colorless and water-clear. It was found that if the pouch was well drained of these secretions no material could be obtained from it by subsequent catheterization after intervals of fasting. Evidently the secretion of the resting mucosa did not accumulate sufficiently to permit obtaining a sample for analysis. The existence of this secretion could however be made clearly evident by allowing juice produced after ingestion of food to remain in the pouch past the period of active digestion in the stomach. This juice, on being withdrawn, instead of being water-clear always showed a faint but definite white cloudiness, and on analysis a relatively extensive gain in organic material and in fixed base was found. In Table I are given the results of analyses of three large specimens of secretions taken from the pouch at differing intervals after ingestion of food. Each specimen was composed of a number of separate collections of juice. The table also contains Rosemann's data from pooled collections of "hunger juice" from a dog. As may be seen in the table, the inorganic factors in the juice collected during active digestion of food in the stomach (Specimen 1) correspond closely with the values found by Rosemann for "hunger juice" in the dog. In the specimens composed of juice allowed to remain in the pouch after completion of active gastric function (Specimens 2 and 3) relatively much larger amounts of organic material and of fixed base were measured. This finding together with the change in the physical appearance of the specimens from water-clear to "faint" and "moderate" milkiness would seem definitely to indicate admixture of the mucous secretion of the resting mucosa with the acid juice from the fundic glands. The increase of fixed base, it may be noted, is composed of sodium, the values for potassium remaining approximately stationary.
In Table II are given measurements of chloride ion, of fixed base and in a few instances of potassium obtained from single collections of juice from the pouch. The first two groups of measurements are from samples of juice taken from the pouch within 6 hours after ingestion of food, with the single exception that Specimen 21, was collected 8 hours after feeding. The food given the animal before collecting the samples in the first group was meat, fish or milk. These were the foods given while collecting the pooled material from which the measurements in Table I were obtained. The second group of data in Table II are from samples of juice produced following ingestion of food low in protein and without appreciable amounts of buffer salts. From the measurements of phosphate and the estimations of protein given in Table I it is evident that these anions are, as compared with chloride, present in negligible amounts. The concentration found for chloride ion minus that for fixed base will therefore closely describe the concentration of hydrogen ions. This datum, taken as CI'-B', is also given in the table. The third group of measurements in Table II are from samples of juice taken from the pouch in the morning before feeding, different amounts of food having been given the evening before. The outstanding finding from these data is a wide range of fixed base concentration in the presence of a fairly stationary concentration for chloride ion. It is thus evident that variation in acidity of the juice as measured by concentration of hydrogen ions is referable to change in fixed base. The data in the first and second sections of the table are from samples taken from the pouch during active digestion of food in the stomach. The considerable difference in the average values for fixed base for the two groups suggests an adjustment of this factor according to the character of the ingested food. The juice produced during digestion of acid-binding foods contains appropriately less of fixed base than is found when foods low in protein and buffer salts are given. It must be noted however that the individual measurements are in both groups often wide of the average value. If the fixed base in the juice is whollyor partlyderived fromthe mucous secretion of the fundus, the collection interval used and the volume of the specimen obtained are probably factors in the extent to which fixed base is added to the juice from the fundic glands. As may be seen in the table, the intervals allowed for secretion of the specimen following ingestion of food were not uniform and also there was an unaccountable variation in the amounts of juice produced. No regularity of relationship between these factors and the concentrations of fixed base found, can be made out from these data. By prolonging the collection period past the period of active digestion there occurs, as has already been noted, an increase of fixed base concentration. The data from the "morning specimens" given in the third section of Table II will serve to indicate that the increase of fixed base is fairly closely proportional to the size of the specimen and this finding may be taken as additional evidence that the fixed base found is, in great part at least, derived from the mucous secretion of the fundus. In Table III are given data from specimens of juice collected from the pouch during the digestion of food to which had been added a relatively large amount of sodium bicarbonate. As may be seen, there was no compensating increase in the acidity of juice. 1 The fixed base concentrations found are actually somewhat higher than when the same food without added alkali was given (first section of Table II) . It is thus evident that we cannot regard the data given in the first and second sections of Table II as dependably indicating that gastric juice acidity is regulated with reference to the character of the food intake by adjustment of fixed base. The differing amounts of fixed base found are probably due to admixture in varying degree of the 1 This finding is perhaps of some clinical significance with regard to bicarbonate therapy in gastric hyperacidity in that it may be taken to indicate that sodium bicarbonate is not an aggravating stimulus. mucous secretion with "true" juice. An accurate control of gastric acidity by a regulated mixing of these two secretions is a conception rather difficult to accept.
The results of an experiment given in Table IV indicate that the production of the mucous secretion of the fundus may be greatly increased by the presence of an injurious agent and suggest that an important r61e of this secretion is protection of the mucosa against T A B L E I V . This experiment was carried out with the animal from which the data in Table  II were obtained. ion concentration was greatly below the usual value and was almost covered by fixed base. Over an interval of 2 hours there occurred a considerable increase of chloride and a decrease of fixed base. These data suggest that measurements of fixed base as well as of chloride ion might be informative in the study of gastric anacidity.
Data from Secretions Taken from Fundic Pouch Following Irritation by Alcohol.
In Table V are given data from several specimens taken from a pouch constructed according to the technic of Pawlow, by which vagus innervation of the pouch is preserved. The food given this animal was fish and the specimens were collected 4 hours after ingestion. As may be seen in the table the values found for chloride and fixed base agree fairly closely with those obtained from juice taken from the Heidenhain type of pouch.
In a third animal, a pouch was constructed in the region of the pyloric antrum and from it small amounts of a colorless and viscid secretion were obtained by prolonged catheterization. From a specimen composed of a number of separate collections, the following measurements per 100 cc. were obtained: B', 169 cc. 0.1 ~, CI', 158 cc. 0.1 N, K', 8.8 cc. 0.1 N, dried substance, 2.49 gin. The reaction of the material as determined colorimetrically was pH 8.4. Doubtless, however, this degree of alkalinity was in part due to loss of CO2. This secretion is thus seen to contain fixed base at approximately the concentration found for chloride ion in juice from the fundus of the stomach, and to owe its alkalinity to a slight recession of chloride ion from this level. The extent to which fixed base is in excess of chloride ion, 11 cc. 0.1 N, may probably be taken as an approximate measurement of bicarbonate ion. In Table II, as in Table I , it may be noted that the values for potassium being approximately stationary, variation in the amounts of fixed base is evidently referable to sodium. The specimen from the pyloric pouch contains potassium at about the level found in the secretions from the fundus. The probability that the mucous secretion of the resting mucosa of the fundus has the same composition as that of the pyloric antrum is thus indicated.
The above data describing the acid-base composition of the gastric secretions are graphically summarized in Fig. 1 . In the diagrams, the anions compose the right-hand and the cations the left-hand column. Table II. adjustability of the acid factor (HCO/), in the secretions of the gastric fundus this value is established by chloride ion and the movable factor sustaining acid-base equivalence (H') is on the base side of the diagram. An approximate isotonicity of gastric juice and blood 3 Except for the bicarbonate value which is the average of a few measurements made in this laboratory, the data published by Baumann and Kurland (7) were used in constructing this diagram.
Fxa. 1. From data in
serum has been indicated by measurements of freezing point depression. By comparing the heights of the diagrams in the figure it is evident that according to these data the total ionic content of cat's blood serum is appreciably greater than was found for the gastric secretions. A Donnan relationship between physiological solutions separated by secreting cells would not be expected. The fact, however, that the total of ions is here greater in the solution containing protein and that the chief anion chloride is found at higher concentration in the protein-free solution might be taken as a vague hint of Donnan control of at least the factors defining total ionic content. A glance at the composition of the gastric secretions as displayed in these diagrams will make easily understandable the large withdrawal of fixed base as well as of chloride ion from the blood plasma which may occur when reabsorption of these materials is prevented. Irritant circumstances in a fasting animal, experimental obstruction of the pylorus for instance, may be expected to produce a relatively large amount of the alkaline mucous secretion. It is therefore not surprising that, as has been found, a chloride loss may be accompanied by more than half its equivalence of fixed base.
The chief inorganic factors in secretions obtained from isolated pouches constructed in the fundus and in the pyloric antrum of the cat's stomach were found to be chloride ion and fixed base. In a series of samples obtained from the fundic pouch, chloride ion was approximately stationary at 165 cc. 0.1 N per 100 cc. During digestion of food in the stomach, secretions from the pouch contained fixed base in amounts varying considerably from an average of 47 cc. 0.1 N per 100 cc. Material allowed to remain in the pouch after the completion of food digestion in the stomach showed an increasing content of fixed base, to as much as 140 cc. 0.1 N per 100 cc. A stationary total ionic content of secretions of the fundus is thus seen to be sustained by the chloride ion concentration, and changes in hydrogen ion concentration to be caused by variation of fixed base. The differing amounts of fixed base found are regarded as probably due to admixture of a mucous secretion with the juice from the fundic glands. The alkaline secretion taken from a pyloric pouch contained fixed base in excess of chloride ion. Variation of fixed base in the secretions from the fundic pouch were found to be referable to change in sodium content, the smaller factor, potassium, remaining approximately constant at about the value found in material from the pyloric pouch. This suggests that the mucous secretion of the fundus has the same composition as that produced by the pyloric antrum. These data will serve to explain the extensive withdrawal of fixed base, as well as of chloride ion, from the blood plasma in the presence of circumstances causing a continued loss of stomach secretions.
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